The absorption maximum in the fetal pigment is displaced by about 5 m,u to shorter wave length side than in the adult one ; the maximum at 269 m,u found in the fetal hemoglobin gradually decreases as the postnatal days proceed, and it is displaced at 274 mu in the adult hemoglobin.
The spectrum of the hemoglobin of 57 days-old rabbits is almost the same with that of the adult.
A shoulder due to tryptophan is observed around 290 m,u in all the pigments, although no significant difference is found among them in the shape and position of the shoulder in contrast with the marked disparity noticed in the fine structure between human adult and fetal hemoglobins"' Densitometric scanning of glycerol-cleared gel strips shows apparent homogeneous nature of both the maternal and fetal hemoglobin.
Flat cuvette chromatography22) with cation exchanger resin, Amberlite XE 64, also yields the similar results.
The observed electrophoretic homogeneity of adult rabbit hemoglobin agrees with the results obtained by several workers23, 24, 25) using paper or agar-gel electrophoretic technique.
Reactive SH groups. A typical result of adult and fetal (25 gestational days) rabbit hemoglobins is shown in FIG. 7 . Calculation of reactive SH groups from the titration curves revealed the figure of 2.2 and 3.0 moles SH per one mole of hemoglobin for the fetal and adult pigments, respectively. HASSELHORST & STROMBERGER3) first demonstrated that the oxygen equilibrium curve of human fetal blood shifts to the left side of that of the adult one. Further studies on this problem have been carried out by several investigators4,5,6), confirming the higher oxygen affinity of the fetal blood. In view of the works of BARCROFT and his school8) and LEIBSON et al.9), the difference in the physiological function of both the bloods has long been attributed to the distinct hemoglobins contained in them.
On the other hand, HAUROWITZ26) and MCCARTHY7) later found that the oxygen affinity of the hemoglobin solution prepared from human fetal blood is less than that of the adult hemoglobin solution.
Furthermore, ALLEN et al.10) observed that the oxygen affinity, of the fetal hemoglobin is essentially the same with that of maternal one after the simultaneous dialysis against a common medium.
Moreover, a recent study27) performed on blood from an adult patient with "the high fetal gene" disclosed the normal oxygen equilibrium characteristics of the blood inspite of its high (69%) fetal hemoglobin content.
Thus, the above view has been thought to be inadequate at least for human fetal and maternal bloods28).
The results of the present study clearly indicate a higher oxygen affinity of neonatal blood than maternal one in rabbits (FIG. 1 and TABLE 1 ). This accords with the results of BARRON & MESCHIA29) on the same species and those of various investigators on several animal species including human subjects. However, the continuous decrease of the oxygen affinity to the adult level with the postnatal development contrasts with the postnatal changes noticed in man, sheep, and goat, in which a decrease below the adult level is always discernible in an early period of postnatal life30, 31, 32) .
On the contrary to human hemoglobins, rabbit fetal hemoglobin exhibited a higher oxygen affinity than maternal one at the two pH's in the state of solution (FIG. 2 and TABLE 2) . Furthermore, the difference still remained with little change even after the complete dialysis against deionized water . The p50 values obtained at pH 7.4 for both the pigments substantially agree with those reported by HALL33), who gave 7 to 9 and 11 to 12 mmHg for the fetal (23 gestational days) and adult hemoglobin, respectively, at the same pH. Comparison of the p50 value at the two pH's (TABLE 2) suggests that the fetal pigment presents less Bohr effect than the maternal one , although more careful studies covering wider pH range are required to draw a more exact conclusion on this problem.
No significant difference was observed in the magnitude of heme-heme interaction (n-values) between adult and fetal hemo- it can be safely argued that fetal and adult rabbit hemoglobins differ in molecular structure as well as in physiological function and the former is gradually replaced by the latter during the early period of life. The difference in the molecular structure, however, may be a subtle one as MULLER34) suggested, since both kinds of hemoglobin showed the same mobility on starch-gel electrophoresis (FIG. 6 ) and the major component of the fetal pigment displayed an alkali denaturation behavior essentially similar to that of the adult one. These properties are said to be dependent on the gross structure of the molecule.
According to modern knowledges of the structure of hemoglobin, the pigment contains many aromatic amino acid residues, some of which lie in the vicinity of heme groups. Thus, any changes of the amino acid residue may affect the oxygen affinity of the heme group and Bohr effect which is ascribed to the ionization of heme-linked acid groups.
It becomes highly probable, therefore, that the structural differences are responsible for the distinction in the physiological function.
Hence, the physiological significance of the fetal hemoglobin may be explained, at least in this species, in terms of the adaptation at molecular level to the intrauterine environment of low ambient oxygen tension.
The figures obtained for the reactive SH content of the adult hemoglobin (TABLE 4) is evidently higher than those reported by RIGGS35) and CECIL & SNOW36), 1.9 and 2.3 moles per one mole of the protein, respectively. The different reactivity of heavy metal reagents used by these workers may be responsible for the difference.
In this connection, it is worthwhile to mention to which authors' thanks are due.
